Analysis of the molecular requirements for T cell recognition and activation by using Ia-containing lipid vesicles and stopped-flow fluorometry.
Using Ia antigen-containing lipid vesicles, we investigated by stopped-flow fluorometry the requirements for helper T cell recognition and activation. When azobenzenearsonate-L-tyrosine (ABA-L-Tyr)-specific, I-Ak-restricted helper T cell hybridomas 2-45-12 were mixed with ABA-L-Tyr and purified I-Ak molecules on lipid vesicles, an increase of intercellular calcium ion concentration ([Ca2+]i) in the T cells were detected within 1-2s. The average increases of [Ca2+]i were not much different when the lipid vesicles were composed of dimyristoylphosphatidylcholine or of egg phosphatidylcholine, but they were dependent on the density of I-Ak molecules on the liposomes. The increase of [Ca2+]i was inhibited in the presence of anti-I-Ak monoclonal antibody 10.2.16, but not by the addition of anti-L3T4 monoclonal antibody GK1.5. However, the addition of anti-L3T4 antibody during the first 3 h of cultivation completely inhibited the T cell activation [interleukin (IL-2) production]. In our experimental system, IL-2 production was observed either when L3T4-positive T cell hybridomas 2-45-12 were stimulated with ABA-L-Tyr and Ia molecules on the vesicles in the presence of phorbol 12-myristate 13-acetate, or when L3T4-negative T cell hybridomas 3H60.12 were incubated with ABA-L-Tyr and Ia molecules on the planar membranes.(ABSTRACT TRUNCATED AT 250 WORDS)